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Summary
Introduction: The importance of a dysplastic trochlea as a component of patellar instability
has long been recognized. An original trochleoplasty technique consisting in retro-trochlear
recession wedge osteotomy was described by Goutallier et al. The aim is not to fashion a
groove but to reduce the bump without modifying patellofemoral congruence.
Patients and methods: This retrospective study reports the operative technique and short-term
outcomes of a consecutive case series of 17 patients (19 knees) who underwent recession wedge
trochleoplasty for patellofemoral instability associated with severe trochlear dysplasia. Other
contributing factors of patellar instability were also corrected as part of the surgical procedure:
tibial tuberosity transfer (n = 18), MPFL reconstruction (n = 8).
Results: Minimum follow-up was 12 months (mean, 34 months; range, 12 to 71 months). The
trochlear prominence was reduced from a mean 4.8mm (range, 0 to 8mm) to —0.8mm (range,
—8 to 6mm). Patellar tilt was reduced from a mean 14◦ (range, 6◦ to 26◦) to 6◦ (range, —1◦ to
24◦). Two cases showed recurrent patellofemoral instability. Mean Kujala, KOOS and IKDC score
were respectively 80 (± 17), 70 (± 18) and 67 (± 17) at last follow-up. Three patients required
further operations, apart from removal of metal screws: arthroscopic arthrolysis for stiffness
(n = 1), revision for tibial tuberosity non-union (n = 1), and supratrochlear exostosectomy (n = 1).
∗ Corresponding author. Orthopaedic surgery department, André-Mignot Hospital, 177, rue de Versailles, 78157 Le Chesnay, France.
Tel.: ++33 06 61 48 01 12; fax: ++33 01 39 63 87 38.
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Discussion: Recession wedge trochleoplasty is a feasible additional procedure addressing bony
trochlear abnormality in the surgical treatment of patellar instability. Our attitude is to perform
it never in isolation but associated to realignment of the extensor apparatus according to the à
la carte surgery concept. It seems to be effective in preventing future patellar dislocation and
reducing anterior knee pain in case of painful patellofemoral instability with a major dysplastic
trochlea, or in revision cases when other realignment procedures have failed.
Level of evidence: Level IV retrospective or historical series.
. All rights reserved.
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Figure 1 The depression trochleoplasty according to the
Goutallier technique [12]: The aim is not to fashion a
groove but to reduce the bump without modifying the
patellofemoral congruence. The trochlear wedge recession
decreases patellofemoral compression by increasing the angle
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plasty was never performed isolated but was carried out in
conjunction with either a realignment of the extensor appa-© 2011 Elsevier Masson SAS
ntroduction
he importance of a dysplastic trochlea as a component of
atellar instability has been recognized since a long time.
levation of the lateral trochlear facet was ﬁrst described
y Albee [1] in 1915. However, lateral trochlear eleva-
ion fell out of favor because of subsequent patellofemoral
steoarthritis. In 1966, operations to correct the abnor-
ality by deepening the sulcus have been introduced by
asse [2]. He suggested to remove subchondral bone and to
mpact the articular cartilage with a punch. This technique
as later modiﬁed by Henri Dejour [3] who performed an
steotomy of both femoral condyles to create a V-shaped
rochlear groove. Von Knoch et al. [4] described another
echnique known as ‘‘the Bereiter technique’’, in which an
steochondral ﬂap is raised from the trochlea and a bony
ulcus is fashioned using burrs. The ﬂaps are then depressed
aking a smooth groove and ﬁxed by vicryl tape. This tech-
ique has been later described under arthroscopic control
y Blønd and Schoettle [5]. The third type of trochleoplasty
as been described by Goutallier et al. [6] who performed
‘‘recession’’-type trochleoplasty, whereby the prominent
roove is recessed to the level of the anterior femoral cor-
ex without deepening the groove itself. This procedure is
echnically less demanding than a deepening trochleoplasty.
he trochlear wedge recession decreases patellofemoral
ompression by increasing the angle between the quadri-
eps muscle force and the patellar tendon force (Fig. 1).
he aim is not to fashion a groove but to reduce the
ump without modifying the patellofemoral congruence.
he purpose of this short-term retrospective study was
o determine whether the recession wedge trochleoplasty
ccording to the Goutallier technique was suitable for the
urgical treatment of patellar instability with major dys-
lastic trochlea deﬁned as a domed chondral surface of the
roximal trochlea rather than a ﬂat or shallow surface. We
ypothesised that the recession wedge trochleoplasty is a
afe procedure and is effective in preventing future patel-
ar dislocations and reducing anterior knee pain for patellar
nstability with major dysplastic trochlea. Since this pro-
edure may reduce the patellofemoral joint reaction force
ithout modifying the patellofemoral congruence, it would
lso prevent from late patellofemoral degeneration.
ethodsatients
etween April 2004 and March 2009, 20 depression trochleo-
lasties were performed by three different surgeons in our
r
s
p
tetween the quadriceps muscle force (M) and the patellar ten-
on force (P).
epartment on 18 patients, (ten females, eight males; 13
eft knees seven right knees). One patient could not have
een contacted for reassessment and was considered lost to
ollow-up. Seventeen patients (19 knees) could have been
ssessed at last follow-up. The mean age at operation was
3 years (18 to 45). The mean duration of symptoms before
he trochleoplasty was seven years (1 to 19) and seven knees
ad a total of 15 previous operations (Table 1). The indi-
ations for surgery were either patellofemoral instability
n = 14) or pain (n = 5). Patellofemoral instability is deﬁned
y recurrent subluxations (n = 3) or recurrent dislocations
n = 11) associated with dysplasia of the femoral trochlea.
he dysplasia is deﬁned by a positive crossing sign and a
rochlear bump according to Dejour and Walch classiﬁcation
Fig. 2) [7]. The indication was a persistent retropatellar
ain and crepitus due to trochlear dysplasia for the remain-
ng patients who experienced only one dislocation (n = 4) or
pprehension without dislocation (n = 1). All the patients had
ailed to respond to conservative treatment. The trochleo-atus or an MPFL reconstruction according to the à la carte
urgery concept. Surgical treatment addressed each of four
rincipal factors whenever it is present: trochlear dysplasia,
ibial tubercle-trochlear groove offset (TT-TG), patella alta,
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Table 1 Patient demographics. Patellar apprehension was graded from 0 to ++ where 0 equaled no apprehension, + discomfort on extreme lateral translation of the patellar
in extension, or true apprehension with voluntary quadriceps contraction on lateral translation in extension and ++ when the patient stops the clinician touching the patella.
No Gender Age Side Length of
symptoms (y)
Previous operations Clinical ﬁndings Length of follow-up (y)
Apprehension J-sign Dislocations Pain
1 F 18 R 2 None ++ + 2 0 1
2 F 30 L 3 Albee
tracheoplasty
+ + Subluxation + 3
3 F 19 L 3 None ++ + 3 0 3
R 4 None ++ + 1 1 2
4 M 22 L 4 None ++ N/A > 10 0 4
5 F 45 L 22 Lateral
release +
Elmslie Trillat
++ 0 Subluxation + 6
6 F 41 L 7 None + 0 1 + 5
7 M 29 L 14 Arthroscopy,
Emslie Trillat
+ + 0 + 2
8 M 24 L 5 None ++ + > 10 0 7
9 M 39 R 15 None ++ + 2 0 3
10 F 20 R 9 None ++ + 6 + 1
11 M 24 R 1 None ++ + Subluxation 0 5
12 M 21 L 1 None ++ + 3 0 4
13 M 32 L 5 Elmslie Trillat ++ + > 10 + 3
14 F 19 L 7 Medial reeﬁng ++ + 7 + 2
R 7 Lateral release ++ + 5 + 1
15 F 36 L 16 3 Emslie Trillat + > 10 + 3
16 F 21 L 7 None ++ + 1 + 1
17 M 26 L 3 None ++ 0 1 + 1
836 M. Thaunat et al.
Figure 2 Pre- and postoperative bump height measurement technique. 2A and 2B: Drawings showing the Dejour and Walch method
[7] for calculating the bump height. Point ‘‘D’’ is the junction between the posterior cortex and articular cartilage. Bump height
is measured between points ‘‘B’’ and ‘‘C’’. 2 C: Preoperative lateral radiograph: The bump height is positive. 2D: Postoperative
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Tateral radiograph: the bump height is now negative.
nd patella tilt. All the patients have been assessed clinically
nd had plain radiographs and CT scans. Plain radiographs
n this study included the weight bearing AP view, a non-
eight bearing lateral view, and a Merchant view. Due to
he absence of long leg standing X-rays in the preoperative
lanning, the mechanical axis of the leg could not have been
etermined. Lateral views were used to measure the patel-
ar height according to the Caton-Deschamps method [8]
the normal range is between 0.6 and 1.2) and the trochlear
ysplasia. Merchant views were used to measure the patel-
ar tilt angle (PTA). The tilt angle is the angle between the
ine joining the edges of the patella and the horizontal. A
ine along the subchondral bone of the anterior patella can
e substituted for the edge-to-edge line [9]. The CTs were
sed to measure the offset of the tibial tubercle from the
rochlear groove (TT-TG distance) [10] to assess the severity
f the trochlear dysplasia on the horizontal cuts according
o the Dejour system [11] (grade A: crossing sign and shal-
ow trochlea; grade B: crossing sign, supratrochlear spur,
at trochlea; grade C: crossing sign, double contour (dou-
le shape), asymmetry of trochlear facets; grade D: grade
m
t
T
i+C, asymmetry of trochlear facets, and cliff pattern) and
o measure the patellar tilt angle. The patellar tilt angle
as subtended on CT scans by the line drawing from one
orner of the patella to the other and was measured as the
eviation of this line from the posterior femoral condyles.
perative technique
atient was positioned supine. The procedure was carried
ut under tourniquet. Approach was made just lateral to
he patella, across the tibial tubercle, and further distally
long the anterior ridge of the tibia in order to perform a tib-
al tubercle transfer during the same procedure if required.
ur technique aimed to treat the underlying anatomical
bnormality without compromising the articular surface.
his operation was combined with proximal or distal realign-
ent in order to allow improved patellar tracking and limit
he chances of recurrence of patellar instability. Thus, TT-
G distance and Caton-Deschamps index were addressed
f they were outside the normal threshold. These included
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Figure 3 The recession wedge trochleoplasty surgical technique. 3A and 3B: The base of the wedge which is removed should
be the same in millimeter that the value of the trochlear bump in order to allow the trochlea to settle into a deeper position,
without modifying the trochlear groove. 3 C and 3D: The correction is obtained after removal of the proximally based wedge by
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mprogressively applying a pressure on the trochlea. Fixation is carr
to the cartilage surface.
distalisation of the tibial tubercle for functional patella alta
if the Caton-Deschamp index was superior to 1.2 and medi-
alisation of the tibial tubercle in case of lateral patellar
maltracking angle or when the offset of the tuberosity from
the trochlear groove was superior to 20mm. An MPFL recon-
struction was also performed in case of increased lateral
patellar mobility with a positive apprehension test or in
case of abnormal patellar tilt (superior to 20◦) measured
on the CT scan. Once the lateral retinaculum was exposed,
a ten blade was used to cut through it. The synovium was
excised and all additional tethering tissues proximally and
distally were released. The method for determining the cor-
rection angle and the wedge size included a preoperative
radiological plan, and intra-operative measurement (Fig. 3).
The osteotomies were drawn on the bone with a dermo-
graphic pen according to the preoperative planning. Using
a reciprocal saw, the antero posterior cut was performed
ﬁrst. Then the posterior cut was made, strictly parallel to
the frontal plane of the femur, from the lateral side, and
directed medially. We found more secure to begin the cut
o
f
iut with two 3.5mm cancellous screws, positioned just laterally
ith a rigid osteotome and to complete it with the saw. The
nd of the cut ended approximately 5mm away from the
ulcus terminalis in order to respect the distal osteochon-
ral hinge and to allow closing the wedge easily. Then, the
nterior slanting cut was made in a way to join the ﬁrst
wo cuts. The osteotomy was completed and the correc-
ion obtained after removal of the proximally based wedge
y progressively applying a digital pressure on the trochlea.
he amount of bone removed was just enough to allow the
rochlea to settle into a deeper position, without modifying
he trochlear groove. Fixation was carried out with 3.5mm
ancellous screws, positioned just laterally to the cartilage
urface with a head, which can be countersunk into the
one. Initially, we were using three cancellous screws (two
ateral, one medial) and then we changed to only two lat-
ral screws without any problem so far. The patients were
anaged in an extension brace for the initial 6 weeks after
peration. The patients were allowed to mobilise bearing
ull weight with crutches. The protocol included restrict-
ng ﬂexion of the knee to 0 to 60 degrees for the ﬁrst 3
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ostoperative weeks, and then slowly increasing the range
f motion by daily increments to reach 90 degrees on the
ixth week.
ostoperative evaluation
ostoperative assessment included clinical examination,
ssessment of symptoms (pain) and functional scores. The
atients were reviewed with plain radiographs (standing
nteroposterior (AP), lateral, Merchant view). A physical
xam was performed by an independant observer and the
OOS [12], IKDC, and Kujala [13] scores were used. Different
ubgroups of patients were compared in order to iden-
ify predictive factors for success of trochleoplasty (with
r without preoperative surgery, patellofemoral chondropa-
hy notiﬁed during the surgery, degenerative changes on
he preoperative radiographs). The patellofemoral carti-
age damage was assessed using the ICRS classiﬁcation. A
atellofemoral chondropathy was deﬁned at the time of
he index operation by an abnormal aspect of the cartilage
grade 2: lesions extending down to less than 50% of carti-
age depth) or a severely abnormal aspect of the cartilage
grade 3: cartilage defects extending down more than 50%
f cartilage depth as well as down to calciﬁed layer and
own to Blisters; or grade 4: osteochondral injuries, lesions
xtending just through the subchondral boneplate or deeper
efects down into trabecular bone) [14].
The patellar height and the trochlear dysplasia were
ssessed on the lateral view. Measurements were performed
y the same independent observer on the numeric version
f the lateral X-rays, according to the technique described
y Dejour [7] (Fig. 2). The PTA was assessed on the Merchant
iew [8].
esults
f the 19 knees, seven had had a previous procedure done
o the knee for instability (Table 1). The length of symp-
oms prior to the index operation ranged from 1 to 22 years
average: 11 years). The trochlear dysplasia in the study
roup was classiﬁed as grade A in one case, grade B in
even cases, grade C in ﬁve cases and grade D in six cases.
he patellofemoral articular surface was considered to be
acroscopically normal at the time of operation in 14 knees
nd abnormal in ﬁve knees (according to the classiﬁcation of
CRS; the lesions were grade 3 on the patella (n = 3), grade
on the patella and the lateral trochlea (n = 1), and grade
on the patella (n = 1)). At the time of operation, all the
nees required additional procedures to correct the factors
f instability (Table 2). Thirteen knees had both medialisa-
ion and distalisation of the tibial tubercle (TT), one knee
ad solely distalisation of the TT, two knees had solely medi-
lisation of the TT and two knees had lateralisation of the
T to correct a negative TT-TG caused by a previous surgery.
ight knees had a MPFL reconstruction according to the tech-
ique described by Fithian et al. [15] (Fig. 4). The follow-up
as for 12 months or longer, with a mean of 34 months (12
o 71).
a
t
a
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omplications
e did not encounter any intra- or perioperative adverse
vents such as nerve injury, vascular problems or deep
enous thrombosis. No patient developed non-union of the
steochondral block. One patient required arthrolysis for
nee stiffness 1 year after the index operation. The knee
exion before the second operation was 100 degrees and it
as 140 degrees after performing an arthroscopic arthrol-
sis associated with hardware removal. Subsequently, he
aintained a full range of movement and was satisﬁed at
ast follow-up. One patient required an arthroscopic supra-
rochlear exostosectomy for a persistent ridge responsible
or pain without symptoms of patellar instability. He was
lso satisﬁed and had no complaint at last follow-up. A fur-
her eight operations were needed to remove anterior tibial
ubercle screws because patients had pain over the screw
ite. We also systematically removed the screws from the
rochlea during the same operation although they were well
olerated. One patient required two further surgeries for a
ibial tubercle pseudarthrosis, which healed with a satisfying
esult.
linical outcome
ll patients except one were satisﬁed or very satisﬁed by
he operation. The functional outcomes according to the
ifferent system scores are summarized in Table 3. The aver-
ge objective knee score at last follow-up was 80 (± 17) for
he Kujala, 70 (± 18) for the KOOS and 67 (± 17) for the
KDC. We found that patients who had a previous surgery,
patellofemoral chondropathy notiﬁed during the surgery
ICRS grade > or = 2) or degenerative changes on the preoper-
tive radiographs had a lower Kujala score at last follow-up
ut the difference was not signiﬁcant (Fig. 5).
All the patients operated for pain free instability (n = 7)
ad slight pain at last follow-up. The pain was generally
ocalized at the level of the tibial tubercle screws site. All
he patients except one who complained with pain preop-
ratively (n = 11) reported signiﬁcant pain improvement at
ast follow-up (Table 3).
The operation failed to stabilize the patellofemoral joint
n two cases. One fell, sustaining a dislocation of the patella,
hich was managed conservatively without further episodes
f instability. One patient had recurrent patellofemoral
nstability. She had sustained three tibial tubercle transposi-
ions before the operation and was still painful and unstable.
he remained unchanged after our surgery. She is the only
atient who declared she was disappointed by the operation.
adiological outcome
he trochlear groove height (BC) changed from an average
f 4.8mm (range 0 to 8mm) preoperatively to an aver-
ge of —0.8mm (range —8 to 6mm) postoperatively and
he trochlear ridge height (AC) changed from an average
f 9.1mm (range 5 to 13mm) preoperatively to an aver-
ge of 3.4mm (—4 to 11mm) postoperatively. The patellar
ilt angle measured on the Merchant views changed from
n average of 14◦ (range 6◦ to 26◦) preoperatively to an
verage of 6◦ (range —1◦ to 24◦). We found no signiﬁcant
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Table 2 Preoperative and postoperative radiological results and operative details.
No Radiological ﬁndings CT ﬁndings Intra-operative procedures
PH BC (mm) AC (mm) PTA (◦) SA (◦) TT-TG (mm) PTA (◦)
Preop. Postop. Preop. Postop. Preop. Postop. Preop. Postop. Preop. Postop. Preop. Preop. TD (mm) LR MPFL MTT (mm) DTT (mm)
1 1.09 0.73 7 3 8 6 20 13 150 148 15 22 N/A Y N 10 10
2 1.04 0.80 7 0 9 4 8 —1 150 148 8 17 N/A Y Y 0 0
3 1.26 1.29 7 2 13 6 13 3 154 149 12 25 N/A Y Y 10 10
1.60 1.25 6 1 10 7 6 5 148 147 6 15 7 Y Y 10 12
4 1.20 0.93 6 —1 10 3 10 2 170 154 17 20 10 Y Y 10 8
1.03 0.5B 2 5 6 1 15 9 154 150 1 2 N/A Y N 0 8
6 1.03 0.76 5 —5 13 0 15 6 132 130 5 15 10 Y N 10 5
7 N/A 0.60 N/A 6 N/A 11 N/A 4 N/A 148 25 N/A 5 Y N 1G 0
8 1.20 1.0S 6 0 6 3 78 24 150 160 23 50 10 Y N 10 10
9 1.08 0.97 1 —6 6 —3 22 5 149 149 17 20 N/A Y Y —10 0
10 1.06 0.91 0 6 5 —1 18 10 145 147 22 45 N/A Y Y 10 7
11 1,18 0.87 8 6 10 7 17 5 154 150 14 18 10 Y N 10 10
12 1.13 0 86 2 1 9 6 9 19 155 154 8 8 10 Y N 10 10
13 1.15 0.95 5 4 6 5 14 1 153 153 —8 6 10 Y N —10 0
14 1.15 1.03 4 —3 13 5 8 2 138 149 21 4 8 Y N 10 5
1.22 1.13 4 0 12 7 8 2 136 136 23 2 N/A Y N 10 8
15 1.00 0.54 5 —3 8 —1 9 2 140 150 —7 —6 10 Y Y —10 0
16 1 20 1.00 7 —8 13 —4 20 N/A N/A N/A 20 N/A 10 Y N 10 10
17 1.30 1.00 8 0 9 2 14 2 150 157 22 30 9 Y Y 1D 7
PH=patellar height, BC = boss height, AC =Ridge height, TT-TG= tibial tubercle—trochlear groove distance, PTA = patellar tilt angle, SA = sulcus angle, TD = trochlear depression, LR = lateral
release, MPFL =medial patellofemoral ligament, MTT =medialisation tibial tubercle, DTT = distalisation tibial tubercle, Y = yes, N = no. Patellar apprehension was graded from 0 to ++ where
0 equaled no apprehension, + discomfort on extreme lateral translation of the patellar in extension, or true apprehension with voluntary quadriceps contraction on lateral translation in
extension and ++ when the patient stops the clinician touching the patella.
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Table 3 Further postoperative procedures, clinical ﬁndings at follow-up, and satisfaction scores.
No. Post trochleoplasty procedures Clinical ﬁndings at follow-up Subjective
assessment
IKDC KOOS Kujala Pain PF arthritis (Iwano)
Removal of
screws
Other Apprehension Recurrent
instability
Crepitus Preop. Last FU Preop. Last FU
1 No None + 0 + Satisﬁed 62 81 88 No Slight 0 0
2 No None 0 0 + Satisﬁed 55 59 69 Moderate Slight 0 0
3. L Yes None 0 0 0 Very satisﬁed 84 96 84 No Slight 0 0
R Yes None 0 0 0 Very satisﬁed 83 95 92 No Slight 0 0
4 Yes Athrolysis 0 0 0 Very satisﬁed 76 84 96 No Slight 0 0
5 No None 0 0 0 Very satisﬁed 68 72 71 Moderate Slight 0 1
6 Yes No 0 0 + Satisﬁed 36 49 60 Moderate Slight 1 2
7 No None 0 0 Satisﬁed 66 65 84 Moderate Slight 1 2
8 Yes TT pseudarthrosis 0 0 0 Satisﬁed 75 62 79 No Slight 0 0
9 Yes None 0 0 + Very satisﬁed 71 67 90 No Slight 0 1
10 Yes None + 0 + Satisﬁed 60 52 69 Moderate Slight 0 0
11 No None 0 0 0 Satisﬁed 78 66 98 No Slight 0 1
12 No None 0 0 0 Very satisﬁed 92 95 98 No Slight 0 0
13 Yes No 0 0 + Satisﬁed 82 7? 90 Moderate Slight 0 0
14.L Yes Trochlear exostosectomy + 0 + Satisﬁed 72 75 85 Moderate Slight 0 0
R Yes None + + + Satisﬁed 61 65 60 Moderate Slight 0 0
15 Yes None ++ + + Disappointed 21 23 33 Severe Severe 1 2
16 No None 0 0 0 Satisﬁed N/A N/A N/A Moderate Slight N/A N/A
17 No None + 0 0 Satisﬁed 69 83 94 Moderate Slight 0 0
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Figure 4 Preop. and last follow-up proﬁle X-rays of a case illustrating the à la carte surgery concept: The trochleoplasty is never
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isolely performed. Surgical treatment addresses each of the pr
distalisation and a MPFL reconstruction were also performed in
difference in the correction of the patellar tilt angle when
comparing the groups who had or not the adjunction of a
MPFL reconstruction. Six patients had radiological signs of
patellofemoral osteoarthritis at last follow-up. Radiological
changes appeared in three patients and the three patients
who were scored stage 1 at the time of surgery were scored
stage 2 at last follow-up according to the system of Iwano
[16].
DiscussionThe most important ﬁnding of the present study is that
the recession wedge trochleoplasty as an additional pro-
cedure is feasible for the treatment of patellar instability
with major trochlear dysplasia. The ideal candidate for the
o
t
i
i
Figure 5 Kujala score at last follow-up according to the preopera
three criteria (previous surgery, patellofemoral chondropathy, patell
which have been analysed.al factors of instability whenever it is present: in this case, a
r to correct the patellar tilt and the patella alta.
ecession wedge trochleoplasty is a patient who complains
f painful patellofemoral instability with a major dysplastic
rochlea (Trochlear dysplasia grade B, C or D according to
ejour’s classiﬁcation with a trochlear prominence superior
o 5mm) or when other procedures have failed to pro-
ide patellofemoral stability. The depression trochleoplasty
eems to prevent from future patellar dislocation and is
ffective in reducing anterior knee pain in these difﬁcult
rimary cases or in revision cases when other realignment
rocedures have failed. Furthermore, there is an improve-
ent in radiographic measurements, including a decrease
n trochlear prominence and patellar tilt angle. The results
f our series are similar to those reported by several inves-
igators who reported improved subjective outcome scores
n the short-term [2,6,17—21] (Table 4). However, compar-
son of our series with others is difﬁcult since the surgical
tive status. Two groups have been constituted for each of the
ofemoral osteoarthritis according to the system of Iwano [10]),
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Table 4 Literature review: trochleoplasty for major dysplastic trochlea.
Author (s) Year N F-U
(months)
Previous
surgery (%)
Indication Surgical
technique
Additional
procedures (%)
Results Complications
Pain (%) Instability (%) Satisfaction (%) Failure (%) Pain (%) Stiffness (%)
Masse [15] 1978 18 40 ? 91 100 Deepening
trochleoplasty
? ? 0 11 17
Reynaud [18] 1995 40 33 50 ? 97 Dejour
trochleoplasty
100 77 2 ? 7
Gougeon et al.
[10]
1996 51 40 41 ? 80 Albee (75%)
deepening (25%)
? ? 2 ? 11
Goutallier
et al. [12]
2002 12 48 92 100 0 Recession wedge
trochleoplasty
64 67 0 83 0
Verdonk et al.
[25]
2005 13 18 77 100 54 Dejour
trochleoplasty
23 77 0 46 46
Von Knoch
et al. [26]
2006 45 96 33 77 100 Bereiter
trochleoplasty
? 100 0 91 0
Donell et al. [8] 2006 15 36 60 ? 100 Modiﬁed Dejour
trochleoplasty
100 80 0 ? 33
Utting et al.
[24]
2008 59 24 30 ? 100 Bereiter
trochleoplasty
49 92 0 15 2
Our study 2010 20 34 40 60 100 Recession wedge
trochleoplasty
100 94 10 100 5
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gRecession wedge trochleoplasty for patellar instability
procedures and follow-up have varied, the numbers have
often been small or patients have been operated for pain
rather than instability [6,21]. It is not possible to assess
the participation of trochleoplasty in the patellofemoral
stability, because it was never solely performed and other
abnormalities have been corrected as part of the surgical
procedure. We think however, that correcting the trochlear
depth abnormality plays a major role to stabilize the patella
because it facilitates proper entrance of the patella into the
trochlea. We observed that the depression trochleoplasty
allowed correcting the patellar tilt angle even when the
MPFL was not reconstructed and is efﬁcient in revision cases
when other procedures have failed, as reported by Goutal-
lier et al. [6]. Thus, reconstruction of the MPFL would not
be necessary when a recession wedge trochleoplasty is per-
formed, as the reduction of the trochlear prominence allows
to avoid lateral misdirection and to make patellar-sliding
action into the trochlear recess easier. Recurrent instability
rate was around 10% in our series and is acceptable con-
sidering one case sustained a traumatic event responsible
for the recurrent patellar dislocation, and the other case
was a difﬁcult multi-operated knee in which three previous
stabilisation procedures had already failed.
The deepening trochleoplasty is technically difﬁcult and
is often not attempted because of a limited familiarity
of surgeons with this demanding surgical technique. There
is moreover no reliable landmark, which could help to
determine where to locate the new trochlear groove. In
comparison, the recession wedge trochleoplasty requires an
appreciation of the abnormal geometry, but is not difﬁcult to
master. Wedge recession is identical in principle to deepen-
ing trochleoplasty, except that a wedge of bone is removed,
rather than a trench of bone in a way to fashion a new sul-
cus. It has been ﬁrst described by Goutallier and the early
results were encouraging [6]. The aim is to lower the sub-
chondral bone of the trochlear groove at the level of the
anterior cortex of the femoral shaft without modifying its
shape.
The results of a study performed on fetuses by Glard et al.
suggest that the anatomic characteristics of the patellar
groove could have been integrated into the genome dur-
ing the course of evolution [22]. This would be in favor of
a genetic origin of patellar groove dysplasia. After birth,
the position of the patella in relation to the trochlea plays
a major role in the eventual shape of the patella and
trochlea, both of which develop congruent articulating sur-
faces [23,24]. Moreover, there is a difference between the
bony and cartilage morphology of the patellofemoral joint
[25,26]. This means that congruent cartilaginous articula-
tion may coexist with an underlying bony incongruence.
From this point of view, performing a lowering without deep-
ening of the groove would allow to facilitate the entering of
the patella in its groove with respect to the patellofemoral
congruence. The aim of the procedure is to diminish the cen-
tral bump responsible for patellar misdirection and lateral
subluxation and to guarantee an adequate trochlear depth,
the maximal preservation of hyaline cartilage without modi-
fying the patellofemoral cartilaginous congruence.The risks
of the deepening trochleoplasty include breaking of the
osteochondral ﬂap, distal detachment, and too much thin-
ning of the ﬂap, decreasing the blood supply. There are still
concerns about the viability of the articular cartilage after
o
l
t
d843
rochleoplasty. The recession wedge trochleoplasty would
ecrease the risk of chondral damage and necrosis. Since
he dysplastic segment of trochlea is lifted as a single osteo-
hondral block and there is no need to fashion a new groove
y cutting the osteochondral ﬂap, it is possible to preserve
ore subchondral bone, thus decreasing the risk for possi-
le serious and irreversible articular and subchondral injury
specially for older patients when the cartilage is less ﬂex-
ble. Moreover, the wedge and the trochlear recess are ﬂat
nd complementary, whereas in the deepening trochleo-
lasty, the osteochondral ﬂap might not tally perfectly with
he V-shaped recipient bed. The areas with slight cohe-
ion between the cut surfaces, as well as the use of suture
nstead of screws to secure the ﬂap could slow down the
steointegration process. However, these considerations are
heoretical because chondrolysis has never occurred with
he deepening trochleoplasty. Articular cartilage is avascu-
ar, and keeping thick ﬂaps preserves the subchondral bone
nd theoretically allows early blood supply through the can-
ellous bone. Schottle studied the cartilage viability after
he Bereiter trochleoplasty [27]. He found that tissue in the
rochlear groove remained viable, with retention of distinc-
ive hyaline architecture and composition and only a few
inor changes in the calciﬁed layers.
This study presents however several weaknesses. In the
bsence of a control group, it is not possible to know whether
he additional procedure has brought any additional bene-
t to the patients. It is indeed not possible to assess the
articipation of trochleoplasty in the patellofemoral stabil-
ty, because this procedure was never solely performed and
ther abnormalities have been corrected as part of the sur-
ical procedure. It is a retrospective study with a short-term
ollow-up and the patients are heterogeneous. Some of them
ad already had several surgeries, which had failed or had
lready patellofemoral degeneration changes at the time
f surgery. Although these multi-operated patients had a
ower functional score at last follow-up than those operated
or the ﬁrst time, they were satisﬁed with the operation.
one of the patients became completely pain free at last
ollow-up, although their symptoms and functional activ-
ty improved. Patients operated for pain free instability
ere globally satisﬁed but we observed that they all had
light pain at last follow-up. This pain was mostly difﬁcult
o allocate directly to the trochleoplasty according to the
umber of associate procedures, which have been combined
n our series. However, trochleoplasty should be consid-
red with care in this indication, because this procedure
s not necessary to achieve consistent success with surgi-
al treatment of recurrent patellar dislocation despite the
resence of a dysplastic trochlea. Two authors reported the
esults of reconstruction of the medial patellofemoral lig-
ment in patients with trochlear dysplasia [28,29]. There
as no signiﬁcant association between the severity of the
ysplasia and the Kujala scores in both studies. Eventually,
he depression trochleoplasty is not free of disadvantages.
t reduces but does not abolish the bump with the con-
ex dome shape of the trochlea. It does not establish a
roove of correct depth that creates a lateral facet in
rder to block any further tendency of the patella to dis-
ocate. In our series, it failed to stabilize the patella two
imes and two complications were related to the proce-
ure and required additional surgery. One patient required
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rthrolysis for knee stiffness after the initial surgery and
ne patient required an arthroscopic exostosectomy near
he trochlea for a persistant ridge. However, these two
omplications are not directly related to the surgical tech-
ique of the depression trochleoplasty and the rate of
omplication and failure remain low and quite similar to
hose reported in other trochleoplasties series [6,17,20,21].
lthough the recession wedge trochleoplasty was effective
o reduce anterior knee pain, it did not seem to halt the
rogression of patellofemoral arthritis, although the follow-
p of our study is too short to draw any conclusions. At the
ime of the latest follow-up, six knees had osteoarthritic
hanges in the patellofemoral compartment according to
he system of Iwano et al., which is similar to the results
btained with deepening trochleoplasty [4]. However, we
id not perform systematic MRI or CT scan at last follow-up
or determining the postoperative cartilage situation, and
hese results must be interpreted with caution. Future stud-
es with larger numbers of patients and long-term follow-up
ould be needed to conﬁrm that the surgical correction of
he trochlear dysplasia could slow down late patellofemoral
egeneration.
onclusions
espite encouraging clinical results, correction of trochlear
ysplasia is usually not attempted because it is tech-
ically difﬁcult, it introduces signiﬁcant potential for
omplications, and it is usually not necessary for a successful
utcome. However, this procedure should be considered in
ase of painful instability with a major dysplastic trochlea
Trochlear dysplasia grade B, C or D according to Dejour’s
lassiﬁcation with a trochlear prominence superior to 5mm)
r in revision cases when other procedures have failed
o obtain patellofemoral stability. The recession wedge
rochleoplasty is a simple and safe procedure, which seems
o be effective to provide patellofemoral stability and pain
elief. In our hands, it is never an isolated procedure but is
arried out in conjunction with a realignment of the exten-
or apparatus according to the à la carte surgery concept.
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